No 58 women aged 31~49 years, 63 women aged 50~69 years, 54 men aged 31~49 years, and 67 men aged 51~81 years completed the survey protocol and were included in the analysis (completion rate, 94.5%).
I. Introduction
Distribution of habitual nutrient intakes is essential for the development of, for example, appropriate dietary reference values. Although the previous studies 1~3) have reported the habitual nutrient intakes for selected nutrients in specific Japanese populations (dietitians 1) and adults aged 50~69 years 2) ), information on a wide range of nutrients in population with other backgrounds is needed.
Here, we estimated the distribution of habitual nutrient intakes in young-and middle-aged Japanese adults.
II. Methods

Data source and analytic sample
Dietary data used here were based on the data collected between November 2002 and September 2003 in the following four areas in Japan: Osaka (Osaka City), Okinawa (Ginowan City), Nagano (Matsumoto City), and Tottori (Kurayoshi City). Full details of this study have been pub-lished elsewhere 4, 5) . In summary, apparently healthy women were recruited in each area according to their age class, with eight women in each 10-year age class (30~39, 40~49, 50~59, and 60~69 years). Their husbands were also recruited irrespective of their age, leaving 128 people invited for each sex. Recruitment was conducted considering the feasibility of the study and willingness of the participants to participate in the study until the planned number of adults was enrolled. Participants did not receive compensation for their participation. Although no information on the occupation of participants was formally collected, none of the participants was a dietitian. Finally,
Dietar y assessment
The 4-d weighed dietary record was conducted in each season over a year (16 days in total). Locally employed registered dietitians instructed the participants on how to keep the dietary record and gave them recording sheets and a digital scale (KD-173; Tanita, Tokyo, Japan). The dietitians checked the completed recording sheets and, if necessary, asked the participants to add or modify the records.
Estimates of intakes of energy and selected nutrients
were calculated using the Standard Tables of Food Composition in Japan 6) . For protein, fat, saturated fatty acids, and carbohydrate, energy-adjusted values (percentage of total energy intake) were calculated using energy density method. Energy intakes from each macronutrient were calculated using Atwater factors of 4, 4, 9 and 9 kcal/g for protein, carbohydrate, total fat, and saturated fatty acid, respectively. Habitual intake distributions were estimated using the 16-day data according to the best-power method using the HabitDist Software 7) . To compare the 1-day and habitual intake distribution in our population, 1-day intake distributions were calculated using 1-day data randomly selected from the 16-day data at an individual level.
III. Results
The mean body mass index of our participants was 22.3 kg/m 2 in women and 23.6 kg/m 2 in men. Tables 1~4 show One-day data was randomly selected from each season (18.6% from autumn, 29.6% from winter, 27.8% from spring, and 24.1% from summer). NE, niacin equivalent; PUFA, polyunsaturated fatty acids; RAE, retinol activity equivalent; SFA, saturated fatty acid † , 10% less than habitual intake; † † , 10% more than habitual intake. ‡ 1 μg RAE = sum of retinol (μg) + β-carotene (μg) × 1/12 + α-carotene (μg) × 1/12 + β-cryptoxanthin (μg) × 1/24. § 1 mg NE = niacin (mg) + protein (mg)/6,000. || 1 g NaCl equivalent = 58.5/23 × sodium (g). the habitual and 1-day intakes of energy, 7 macronutrients, 12 vitamins, and 9 minerals. One-day data was not evenly selected from each season (20.2% from autumn, 30.2% from winter, 25.7% from spring, and 24.0% from summer) because of the small number of participants. More than 10% differences were observed between habitual and 1-day intakes in the median values of 5 macronutrients, 10 vitamins, and 3 minerals and in the 10th and 90th percentile values of almost all of the nutrients.
IV. Discussion and conclusion
We showed the distribution of habitual nutrient intakes in Japanese. The previous studies in Japan estimated the habitual intakes of selected nutrients using dietary records collected at the household level 3) and individual dietary records conducted in specific population (dietitians 1) and adults aged 50~69 years 2) ). Habitual intakes of some nutrients (saturated fatty acids, dietary fiber, potassium, and vitamin D) were needed to be estimated in the more general population. This study provided habitual intakes of a wide range of nutrients using individual dietary records conducted in young-and middle-aged Japanese adults.
Limitations of the present study should be considered in interpreting the results. The sample size of the present study was relatively small, and the number of area and the age range was limited. Participants might be highly motivated and health conscious because dietary record place One-day data was randomly selected from each season (29.9% from autumn, 27.0% from winter, 25.5% from spring, and 18.0% from summer). NE, niacin equivalent; PUFA, polyunsaturated fatty acids; RAE, retinol activity equivalent; SFA, saturated fatty acid † , 10% less than habitual intake; † † , 10% more than habitual intake. ‡ 1 μg RAE = sum of retinol (μg) + β-carotene (μg) × 1/12 + α-carotene (μg) × 1/12 + β-cryptoxanthin (μg) × 1/24. § 1 mg NE = niacin (mg) + protein (mg)/6,000. || 1 g NaCl equivalent = 58.5/23 × sodium (g). a heavy burden on participants. Thus, distribution of some nutrients might be over-or underestimated. However, body size, which is associated with underreporting of energy intake, was generally comparable to that in adults In conclusion, the present findings would contribute to the development of more evidence-based dietary reference values. We need habitual intake distributions of Japanese in the more representative populations with a wider age range and a larger sample size. One-day data was randomly selected from each season (13.7% from autumn, 36.2% from winter, 22.4% from spring, and 27.6% from summer). NE, niacin equivalent; PUFA, polyunsaturated fatty acids; RAE, retinol activity equivalent; SFA, saturated fatty acid † , 10% less than habitual intake; † † , 10% more than habitual intake. ‡ 1 μg RAE = sum of retinol (μg) + β-carotene (μg) × 1/12 + α-carotene (μg) × 1/12 + β-cryptoxanthin (μg) × 1/24. § 1 mg NE = niacin (mg) + protein (mg)/6,000. || 1 g NaCl equivalent = 58.5/23 × sodium (g). One-day data was randomly selected from each season (17.4% from autumn, 28.4% from winter, 27.0% from spring, and 26.9% from summer). NE, niacin equivalent; PUFA, polyunsaturated fatty acids; RAE, retinol activity equivalent; SFA, saturated fatty acid † , 10% less than habitual intake; † † , 10% more than habitual intake. ‡ 1 μg RAE = sum of retinol (μg) + β-carotene (μg) × 1/12 + α-carotene (μg) × 1/12 + β-cryptoxanthin (μg) × 1/24. § 1 mg NE = niacin (mg) + protein (mg)/6,000. || 1 g NaCl equivalent = 58.5/23 × sodium (g).
7-consecutive
